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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a gradation inversion 
phenomenon in the up-and-down direc tion and in the left- 
and-right direction and a coloring phenomenon in the up- 
and- down direction and also to provide a liquid crystal 
display device having no display uneveness and having high 
contrast. 

SOLUTION: A liquid crystal display element 1 has a liquid 
crystal layer 8 held between electrode substrates 6, 7 like it 
is in contact with oriented films 11, 14 and is provided with 
optical phase difference plates 2, 3 at both sides of the 
element, This liquid crystal layer 8 is divided into a first 
division part 8a and a second division part 8b whose sizes 
are different and they are respectively oriented in different 
directions. Moreover, the optical phase difference plates 2, 3 
are arranged with respect to the larger first division part 8a 
so that the inclined direction of a refractive index ellipse 
specifying anisotropies of refractive indexes of the optical 
phase difference plates 2, 3 with respect to the plates 2, 3 
and the pretilted direction of liquid crystal moleculars to be 

arranged in the vicinity of the oriented films 11.14 become opposite. Thus an offset °P*'ca 
characteristic can be properly compesated and a visual angle characteristic at the time a v.sual 
angle is inclined is improved. 
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40 «, TFT (Thin Film Transistor) ?£? 

[Q0 9 0] ±E<or^y^^hy»x^a:g?a[A* 



i. WML iUIIJPyjV I !, Kljfc^ 

5 It, l*fO**{fcti»«2 • 3t, l*t<D1%Xm4 

[0 0 9 1] ffiA«^*^5 1 *fr6]LTffi$n.5m 
SS^5 2 • 5 3ro|HHcRA«8*«Etf«jt*/j;Lrtr^ 
«SSS5 2li % #7*S«9(7W B Jf 8{f]c0^ffi 



5 tt^ L az fi 6 B#^r&], ^T'^ $ tL5 mm L aa « 3 B» 
[0 0 8 4] 3^i3«tV9B**|fiilco^ 



50 



(9) 
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[0 0 9 2] ffimk&tzbb, B16I41 BlR#<£>Writ* 
fig 5 4 f*. ^/^^S1S9(C^tt^^^ffi^^±K*i- 

(C, #7*»&1 2±{:iWu 5 6-, 

r-^^OTFTs 8---j&s»ftfe;ft/C^£ (E 1 

[0 0 9 3] ff**ffii»5 ^T r -^t^S^< 

tr«c, t^m^mmm 5 6 - * aas-r a <t 5 *t &fr 

[0 0 9 4] TFT5 8-I1 B*®® 5 5 — t I3»R 
ttbti/C**!), 5 5 6 

fc, **«tS»5 7tiBotE*n5TFT5 8-^ 

[0 0 9 5] KOi 5 i:***^*****^ 5 1 ^ 
tt, *aE*ffi»5 7(cS^m/E^TO0^ti^ri:^J:o 
*^jfeaE«««5 7^»«tSixfcTFT 5 8 

[0 0 9 6] *fSa^^3£««C*3l^"C, JSS»8«i, # 
WSCiMffilS 6-<kWrfc*lMft8 c-4:Pflt- 
*3l^X»l»W»8 a t*2»#]SBS8 b itC^WSix-C 

***«Bi:IBIWw, ^> Yv* KOffiT*3iVI*WS 

[0 0 9 7] CSItfi^JBffi 2 ] *3S W^^Sfe^Wl^^tS 
Cov^il 6. Hi 8&^U3 2 2(cS<5v^TtA0Ji- 

[0 0 9 8] *HJE<^?Kffi(c«5JRS*^iSa«^ 

j^oT^So 0IJX.tf, 12 1 8*3^^13 1 9tC*"t-<t 9 ! 



) «Hl¥l 0-3 08 1 

16 

[0 0 9 9] :O.J; 9icM#4tfc^I^(wffioT*fK 0 B a J18 
Sr^lM-rSfeft«c, GfiRl 1 • 1 4lc*3^-C*rivett 

/uhMP, • p a jreifii$n^«B^ s **»8 ct^t 

0 TK^Six-C^So 

[0 10 0] ±ieoj:9^, *JM»8 c-^*3fcm«« 
5 7-^»L««-r5rtJC<to-C, *JMft8c*s*« 

(C, («*««»5 6*fctt*3lE«fla»5 7) 

fBoT«*»8Sr»W$*Tl3tttf, W8c« 

[0101] 118 K*r0»J-Ctt, #JMft 8 c 
8^5 7(^13 0° «ttLT^6o *JMft8c(D«» 
ftf*. 10 — 8 0° <0ttH-CiSSl*tt5o SM8c 

[0102] w*dsft*?e-e*>5»&, 

(i, 10-4 5° coasH-CilKSlxSwi^Jif^LVV 

ifc, *IM»8.c^e3ett**»*fc*'-^ 45 ° 
j5<7>2 0 — 5 0° <O(Sffl05«Mft^*iltrfcSo 

[0103] 019 ^^-f-w-ett. »**8 c 

7tC^etL4 0° fflttL-C^So Ud^fc, *IMft8 

c tts-rn tf 5 6 <t ^smffin 57^^ 

[0 10 4] 0 2 0iC^-TJ;9(-. KftlRl 4ifi«Oiff 
40 ft^6 1-lt fit«W»5 6i:3aEtS«5 7 0t 

iv*:tl\zttLX4 5° «U^T*3 9. B* (B^m^5 
5) SrHtf2 2|s:<sofS-§-««iB5 6 • 5 6*3^2*0* 
^Sffi^S 7 • 5 7d^O«St*i»F(OgJS*Stt5o 
^fr^tCli, ±ie<?5iffifi^6 1 ** SLVS-^i"* 

@^5 6*5<tt^jfeaE««»5 7**6li*RlH*rftJ<0^* 
[0 10 5] rcDfctf^ B^^IE^^^^ St#lft8 

5o c I*. ±ie 2 m<Dm ^mm®k se^x xf^mmm 5 7 



(10) 



17 

±few 2 ow3e,6 i . j<75^-rn*»-*KsstJ5j: 

[0 10 6] fcfc, ±|Sco^mw^T-fc. ffftft 
tt, *l*i«fclJ<JB2$MHtt8 a • 8b<755>fltt (6 : 4 

[0107] W-hfc^fc J; 5 ^ftft^iia-efi, 
ffiM 8 5 7 {C*f LAKH'S ft** 8 c £• 

SB 2 #9135 8 a • 8 b<DElfiJttfflai£«-r £^ 

[o i o 8] «»i,vt\ ^mmoBmnmrnmic^^xm. 

[0 1 0 9] *SE««fc«5iK*3jf^jgitti, 02 11; 
[0 110] 4tJB>MI|l5 9-12, B2 2 (a) {^1" 

£*t3 0 w WMSb^fitt, TFT 5 Sfr*-7-fZZ.h\C 
£-?Xim^-mM$.5 6fa(bW9$mm5 5icmEE&ft}))li£ 

[0111] bi^®^5 5-±{c«, isrsji^i 4t>mm 

^i:fc6SP14ai4«$htV^ 0 -eo£iSpi4 
ali, i^£;45 l 0 0 0 ri>o^O_hffiWi|i§;4S4 
0/imT'fe5J:9lcM^tW5„ ifbSP 1 4 arojS5£ 

tifficDifefi, ±iE»fit(cpsb-r, ^ti-e^5oo~5 

0 0 OA, 5~5 0^mWiIt*fe5ri#MUv 

fiSB 1 4 a it. mMlzffif%®mm 5 9 nmmmt 

jKA^P6 l-fl*Ei6URi 4W!2fB]SSiJ^(cJ:oTIE?iJ 

[0 112] 5*«j«ti*JV^Ttt, ff^§-*li§§5 

6fc«tV*aE«flaSl5 7^-e>CD«^^(7)^r6](cMi?9 
•t-t-*, SEIMfc 8 c WiS^SEft^ 6 1 ■••<£>!!)# ££ig|5 

1 4 a WfllftiB^jf 5o 0, 1 - 

^ff } 1 ft ^flfiffifia-Birfflfr i .rfiiiiffHiintft 



#H¥l 0-3 0 8 1 
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10 



20 



30 



40 



[0 114] CCOJ; 9^«^fC*5^Ti, %JMft8 eft 
ft<7>WiMift*6 l-?J5[ig3|}i 4 bff)i^g|;ftoT^ 

[0 115] Wia^fciSfc, *3**<ajBffilcffi3tt 

[0116] C£ffi0 Jgffi 3 ] *»Mro*ltK) $ & (Cffe 
5. 

[0 117] ***ro3gttfc«5jR,ftaE^||B|± % H2 

3 c^-r^ 9 (c, mihm^m* 7 1 1 stco^&fi 

M«2 - 3i, 1 4 • 5i:tfl|jfC.V^5 0 IS 

mtntcib, @23iii mm&tomtiL&ia ur^s. 

[0 118] ifcfi^a^p 7 ltt, *KS]LTffi$*i,Sm 

*>±«CI TO^^/ t CS*iiSS5 4iIB[^mi UiJSf 
^c?4xTj5CoTV^S 0 #7 — -7 4>V9 7 3(4, 132 4(c 
*-t-<t9(-, 5 6 -KiBofc l?iJtf>ffi3&»K: 

* (R) , * (G) , W (B) <Ott^J#jE£-fs«t5^ 

[0 119] «*»8|CJ3^T, *#^8 c-li, *7 
fcffi£*i,-CV*S 0 Attain, ^<t#i(c^i-^i5^ 

(-fcttsu 2 8 bHt. *K#js-r«iif*t*itt5 

[0120] lEoirtw, **iJ:t«Jk^j*rt;i-S* 
2»«»8b«r*#<-t-«K^ TJjfafrh&tztZcD 

M 8 o#«jt *#fe<o*£^fc:j£: Drftia^bi-^^ , 



[oii3] 022 (b) iz^-tzoiz. 

8 c 14. »«J***5 9±{;ffiBl,-Cl^^ii^tt, IE 
IftlBtl 4(;®^$ix/ c [ioSi5i 4b±|;fifLt^TfcJ; 
V\ i<7)Mgpi 4 btt. ^«iJlC«ftSfi«5 9(OjSiffliJS 



[0121] *^Jg(0ffJffi|^Sfi5 H l^ 
[0 12 2] <cjb\ *5Btlfc©flH8-c-tt, jS*<0#feS-«ft 
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[0 12 3] ^co?F$flg2^oJ:tJ<*:^*tO^T' 
[0 12 4] 

pfffliciaasna lst^ffl^i^ iiefsa^ai^t 

JtEl#^ffi^<^F^'>&< tfcv^-fix**-*^ 

[0 12 5]. fflK-r5ia<i*isi<^aft«r 

5=a^ h h(OfiT*5J:V*^:iB*fe36 ? e< Sx. affirm 
[0 12 6] Lt^ot, 1 KE^^iSS*^ 

[0 12 7] *55WOflf*3S2«c:|B«!cOiaft«^a5fli 
tic, ±EBiiRrt^*t*#v^±E55'#liR**«-^^ 
[0 12 8] rntwiO, *ffBl*nH#T?fcErfi]<?>aJ»S: 

[0 12 9] Lfcj&So-C, fS*ig 2 lwEfc^f£A^I£ 



1) 1#M¥l 0-3 0 8 1 
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[0 13 0] *^^<^fS*iS3{CE^cOfgg e B S^® 

#I%A* t ITf 1 i: cti J: 9 /h * ^» 2 ^ 

WiKAJBiaMRit&ft* ±E*l»*f«SiSit±E«2 

ftpmgifah<r>l:££<olt&6 : 47^1 9 : l(7)©ffl 

[0 13 1] **W<0lt5RJi4(cE*^fftfi^*3SK 
»l»»IKft»t*2^tS"l»ft«i:^*#*^>it 

[0 13 2] ^P^(7DfS*^5{CE«cOfg 0 B 0^^a 
tt, ±E(Of»*«2KK*w»ft*^Sfi«^*3*t5±E 

f£R-T a w t &X # S <t ^ 9 Sb*S:*"t'5o 
[0 13 3] *55W^W**6^E*fetoiSfi**3£« 
tt, ±Ecott^2tcE*^^ B B 0 ^^gtcjo(t6_hE 

[0 13 4] *«WOi»*3S7(cifi«E<75iftfi^*3S« 

tt, ±ia^lS* J S3 £f~te4(cEic^A^^*l-:fc 
1 Mif^WtSMlSI^ ^e><c 9 , iiEIS 
[0 135] lOiJi:, af*»^s±E^aE«««^# 

[0 13 6] *«WO»*Jl8(cE*fe«oaSfiS^B 

E«JM>t±E*aE*«i»i* s 10-8 0° o®H^^ 
50 SSr&i-O-C, SEWJfto^gE^iiSSO, **tf&&J: 



(12) 



21 



4#F*S¥ 1 0-3 0 8 1 



[0 13 7] *X>Pl<att*]g9(cEttaffiA&;i*£B 

9 £Ett0ttA$^&a*SIUil-*-*ll£, *V>*^fiffi* 

[0 13 8] #%n<Ott«q( i 0(£|Btte>jKA&F£S 
tt. ±EO»*« 3 * tz 14 4 dEttattAft^&fflc* 

iesg i &m«a« t ±e» 2 ^msa* t nmnrnim 

[0 13 9] rnfrj;?), a«5S^tt|fflaWiS©jfci# 

**7lCE«<0»ft**iJj«s : t|^-t^xtf» I3f3fift*g; 
3 s titt 4 <affiA£**ttB-c*Ktf-£*ifca o rojfr?»A 

[0140] ^igB^wifi*^ 1 1 icmm.om&^mm 

14, ±EWS»*5[i 0J=E«©«e***SI(«^*jva-c, 

-h!Etag|5cDii5 $ i fcfi±fEQa3B<DgH ^^5 0 0-500 
OAwttfflfcRfcSjT,, ±Efltttf>_hBi*fcM:±E!!!WlJ 30 
©fiffiww^s 5~5 0)i mrot6Hlc»feSJirv^(D 

[0141] *&m<oiii*9i i 2 icEttoftA&^&B 

It. -hfSOffjftJS 3 * fctt 4 (cEttOffiAX^SBICft 
^^^rtLTfe^ -tE*l#MttftJi£±E#2 8' 

[0 14 2] rftKJ:»>, ±T#l6ja»&J&fc#l*MH» 
A* £ £ 2 4HNRAS <t *a«-*-3 * ^ffigctcif fe^s 



22 



mkm^m 

tf-oX, 2 fwE*roKA**K«Sr»ffl-t-n 

f4\ ffljfcJS3 * fcte4wffiA3?^£gBT-Rtf£;h,fcjfc-e 



[0B«ofa*^iffiW] 

[H l ] *«Wro56Jto-jgjB{-iR5ftA**»B<o« 
[H2] iE&AS^gfiaqrrSffcAS^^oiili 

[0 3] ±SEKt«*Sg«^3t^ffittJiffi|ci3«t5£JB 
[0 4] ±K»4*S*Sfii-;fcl+ 5 (H#«*3 <t 

185] ife^s^scos^sfftt^a^-r^pj^ 

[061 ffifiJiOBBffij^SiIJt^ i 7 : 3Vh6t$<D± 

[0 7] ?K^OgB^^Jlt^6 : 4-e*>5t#(0±1E 

[0 8] JSfi«^KfR]4>Si|tt:^i 9 : lT?*>5i:#eo± 

[fa 9] *»Wo**^-»IB«c#^5Jl:ttfif(^«-B» 
[Hi 0] H90«fi»*ftBds«-f5«fi«**^ 

[Hill] H9^«***»»c*5tf5«*ffi*5j:v* 

[012] H9 ^I«^|o3il*-RiA]tE«t 
[013] *«K^II*<o-«t8lc^5ftli(Oit(R«|{c 

[0i4] 013 <nm&m^mm^&ifzmftfc<Dft¥ 

[0 1 5 ] 0 1 3 ^^^^BcOgii^-^iip^jEW 
[0 16] *310^o^o-^ffii^-5te(7>?g B B B ^^ 

«ittfi^iirrfaii(niiiiWiflt^ 



[0 1 7] 01 6^Kfi*7n3£Bic:*3^TfKaJl^#M 
[0i 8] 0i 6^tta*^sgBf-*5^rffifiJi^#iii 



50 



23 

[Ell 9] Ell 6coi^ 0 B 0 ^^fi(^jo^T^ B e 0^^#lii 

[1112 0] mi e^ffias^ssati-fc^-CfRa^^tt 

[IH2 1] Ell 6<^^ 0 a BS^^B(-*3^'C^0 B BS^^® 
[02 2] @2 l<?5«^ff^«ffi*li-fBofc»fffiOfll 

[EI2 4] 13 2 3^ffif B a*3S«{-*5V^a[fBJB^#® 

[i25] tt3fe<^®*^Wi£(-J:0^9ISHfcJSftS* s 

[0 1] 

17 

/ 



16 VSSSSSS/////*\ 2 




ftfflspl 0-3 0 8 1 
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IWF^roHftW] 



1 i&fi*^* 

2 • 3 at*m#&m 

4 • 5 ffiftfi 

8 KiUJl 

8 a 1 SB 1 ^#I^b b b 

m) 

8 b 12 ft&lffi , % 2 »tft#IH 

Jf) 

8 c $IMft 

9- 12 ^f7^SS (SftttSIK) 

10- i3 a^ss (SHttS) 

11- 14 ffifafil 

14a i&Sfl 
14b DDSP 

5 6 it 

5 7 

6 1 ^hb^ 

7 4 1iy—~7 4 



[0 2] [I210] 



8 34 




(16) 



#BB*Pl 0-3 0 8 1 



[19 8] dig] 




1 * 3 4 S 6 7 

mn*elV1. [H2 1] 




[B2 5] 



102 F 



#M¥ 1 0-3 0 8 1 




[HI 6] 



0-3 0 8 1 



[015] 




wm*f± fv] 



[02 3] 



(19) 



&ffl¥-l 0-3 0 8 1 




(72)»gu# mm 



